This paper examines the relationship between competition and price discrimination in the market for mailing lists. More specifically, we examine whether sellers are more likely to segregate consumers by offering a menu of choices (second-degree price discrimination) and/or offering different prices to readily identifiable groups of consumers (third-degree price discrimination) in more competitive markets. We also examine how the fineness with which consumers are divided corresponds to the level of competition in the market.
Introduction
This paper examines the connection between competition and price discrimination in the market for mailing lists. More specifically, we examine whether sellers have a higher propensity to segregate consumers by offering a menu of choices (second-degree price discrimination) and/or to offer targeted prices to readily identifiable groups of consumers (third-degree price discrimination) in more competitive markets. Our results demonstrate a positive relationship between competition and both kinds of price discrimination.
The mail order catalog industry proves to be an ideal setting in which to assess the relationship between price discrimination and competition. Because mailing lists are pure information goods, they have zero marginal costs. Hence, any price variation cannot be attributed to cost differences, and must therefore be attributed to variations in demand. Moreover, pure information goods are likely to exhibit price discrimination because one of the necessary conditions for price discrimination -that resale or transfer of the good be limited -is also a necessary condition for a functioning information market. This is a direct consequence of the fact that information goods can almost costlessly be passed to another party without relinquishing ownership (Arrow 1962) .
While the textbook definition of price discrimination states that price discrimination occurs when "two units of the same physical good are sold at different prices," practitioners have found this definition unsatisfactory (Tirole 1988) . 1 Instead, they have defined price discrimination as selling similar goods at different prices in order to extract consumer surplus. In his book, Stigler (1987) states that a firm price discriminates when the ratio of prices is different from the ratio of marginal costs for two goods offered by a firm. More recently, Stole (2003) has advanced a broader definition that "price discrimination exists when prices vary across customer segments [in a way] that cannot be entirely explained by variations in marginal cost." (See Stigler (1987) , Tirole (1988) , Varian (1989) , Stole (2003) , and Clerides (2004) for more detailed discussions.) Our paper uses this modern definition of price discrimination.
The literature has also classified price discrimination by type. Sellers charging different customers different prices based on the consumers' observable characteristics is classified as third-1 While Tirole offers this definition, he very quickly goes on to discuss its shortcomings. degree price discrimination. Price discrimination through self-selection mechanisms is classified as second-degree price discrimination and may involve nonlinear-pricing tariffs/quantity discounts, quality discrimination, and bundling. 2 It has also been noted that some forms of second-degree price discrimination are dual to the question of optimal product line for a firm (see Moorthy (1984) and Johnson and Myatt (2003) ). For example, the decision of how many package sizes to offer can be viewed as either a product line decision or as a price discrimination decision if the purpose of offering the different sizes is to extract consumer willingness-to-pay (Cohen 2005) . Thus, our paper can shed light on how the optimal product line differs as the level of competition differs, to the extent this analogy holds in our context.
In the mailing list industry, buyers often have the option of purchasing names from the complete list or selecting names from a subset of the list, called a "select," at a premium for each name. For instance, if a marketer chose to rent only names of female consumers from a given catalog list we would say that they chose a gender select, or if they chose to rent only names of consumers who have purchased over $100 from that same list then we would say that they chose a dollar select.
Typical pricing might have the base list renting for $70 per thousand names, the gender select for $75 per thousand and dollar select for $100 per thousand names. Marketers might choose both a gender select and a dollar select, for example ordering the names of female customers who spent more than $100; in our example, the marketer would then pay $105 per thousand names for such a list. Given that all of these products have zero marginal cost for the list owner, the price differences cannot be attributed to cost differences. Thus, this pricing strategy amounts to second-degree price discrimination.
List owners also offer different prices to identifiable groups of renters. Most notably, fundraising organizations and charitable organizations are offered lower prices, while marketers selling similar products to those offered by the list owner are charged higher prices. Both of these actions constitute third-degree price discrimination.
Initially, much of the price discrimination literature focused only on price discrimination by a monopolist. However, Katz (1984) and Borenstein (1985) present models that demonstrate that price discrimination can occur in free-entry markets, while Chen, Narasimhan and Zhang (2001) present a model of price discrimination through targeting in a duopoly setting. Shepard (1991) empirically verifies that price discrimination is consistent with competition by showing that that variations in the prices of differently-graded gasoline can not be attributed to cost, and thus constitute price discrimination in a fairly competitive market. Similarly, Graddy (1995) finds that third-degree price discrimination occurs even in the very competitive Fulton fish market. Using a more structural approach, Besanko, Dubé and Gupta (2003) show that competing manufacturers of ketchup can increase their profits by exercising third-degree price discrimination. 3
Having established these facts, subsequent research began focusing on the question of how competition affects incentives to price discriminate. The theoretical literature shows that competition can either increase or decrease the incentives to price discriminate. For example, Stole (1995) and Rochet and Stole (2002) collectively demonstrate that competition can either flatten or steepen the price discrimination price schedule depending on whether the consumers who have the highest willingness-to-pay are the the same as those who have the greatest loyalty to a particular company. Seim and Viard (2004) also present a model of price discrimination and competition that yields ambiguous predictions about competition's effect on a firm's tariff schedule, depending on how much it costs to provide another choice for consumers. Similarly, the product line literature, which studies what is in many ways a dual problem, has found ambiguous results. For example, Johnson and Myatt (2003) show that competition will cause firms to expand their product lines under some conditions and to contract their product lines under other conditions. Because theory alone cannot predict whether price discrimination should increase or decrease with higher competition, we treat the relationship between competition and price discrimination as an empirical question. 4
Several empirical papers have examined the relationship between price schedules and competi-3 Other papers, such as Khan and Jain (2005) and Leslie (2004) have used structural models to examine price discrimination in industries where firms face some competition, but these papers do not model the competition explicitly. Rather, they focus on a particular firm's price discrimination decision and assume that any competition is embedded into the estimates. 4 We discuss the intuition of why these models can predict a positive relationship between competition and price discrimination, along with a discussion about why the conditions needed for this are likely to be satisfied in a wide range of industries, in Section 3.4 tion, including Stavins (2001) , Busse and Rysman (2005) , and Miravete and Röller (2004) . Stavins studies the airline industry, and finds that the gap between the price for unrestricted seats and the price for restricted seats increases as competition increases. Busse and Rysman find a similar result in the yellow pages advertising market: prices of large ads fall by a greater percentage than small ads under increased competition. Miravete and Röller study the early US cellular market and find that low-usage consumers face higher price-cost margins than high-usage customers -an effect that is exaggerated by competition. In all three cases, competition is associated with an increased curvature in the price schedule.
In a paper that looks at a similar question -the link between competition and price dispersion - Borenstein and Rose (1994) find that airline routes with greater competition exhibit a greater level of price dispersion. However, Chintagunta (2002) examines the effect of retail competition on optimal pricing in the analgesics (pain reliever) category and finds that competition leads to lower prices on Tylenol's price, while increasing the store-brand's price. This implies that competition is reducing the amount of price dispersion in that category. 5
In contrast to these papers, we use a different empirical strategy. Instead of measuring the curvature of pricing schedules, we focus on the firm's decision whether to price discriminate, and if so, the firm's choice of the number of options presented to consumers. Examining this decision of whether to price discriminate provides a clean way to measure whether the prevalence of price discrimination is higher or lower in more competitive markets.
The papers with which we are most similar are Seim and Viard (2004) for second-degree price discrimination and Asplund, Eriksson and Strand (2002) for third-degree price discrimination.
However, there are important distinctions between these papers and ours.
Seim and Viard study the US cellular telecommunications industry and examine how entry affects the number of pricing tariffs that the firms offer, finding that increased competition leads to a proliferation of calling plans. While our paper and Seim and Viard both study the impact of competition on second-degree price discrimination, the papers differ along two dimensions. First, the papers examine different types of price discrimination. Seim and Viard examine second-degree price discrimination through the lens of different tariff structures: some consumers may want to use their cell phones more or less, but all consumers who make a call are buying a good of the same quality (albeit at different prices). In contrast, the second-degree price discrimination we examine is discrimination of the form of either quality discrimination or mixed bundling. 6 Second, only a fraction of the firms in our data engage in each of the different types of price discrimination that we observe. Thus, we are able to examine how competition influences a firm's decision whether to price discriminate at all in addition to how competition affects the number of choices offered. Asplund et al. (2002) study the newspaper industry and examine whether more competitive markets have a higher incidence of third-degree price discrimination, finding that newspapers often give discounts to consumers who purchase their paper in a geographic location that is more-strongly covered by a competitor. However, one key element of their market is that consumer tastes for the competing products are negatively correlated. By contrast, we observe third degree price discrimination on at least one dimension where there is no reason to believe that the willingness-topay of consumers would be negatively correlated across the products. 7 Thus, our paper studies the link between competition and third-degree price discrimination that is not in the form of poaching.
The results indicate that increased competition is generally associated with an increased propensity to price discriminate. These results hold for both second-degree and third-degree price discrimination. Further, list owners offer menus with more choices in more competitive markets. That is, not only are lists in more competitive segments more likely to price discriminate, they will also partition their consumers into finer subsets. These results, taken together with the many empirical studies summarized above, suggest that the connection between competition and increased price discrimination is a result that applies more broadly.
The remainder of this article proceeds as follows. In Section 2, we describe the mailing list 6 The similarity to quality discrimination comes from the fact that selects can be viewed as different quality levels: more selective lists allow direct mailers to better target their advertising and should therefore be more valuable relative to the base list. For example, a mailer may be willing to pay more for names of more recent buyers or of buyers who have large purchase amounts, since the prospects may be more likely to respond to the mailer's offer or to spend more, conditional on responding. On the other hand, one could also view this as bundling: purchasing a base list could be viewed as buying a bundled product, at a discount, that includes the male and female buyers from the list owner's catalog.
7 While such a correlation structure may exist in the case of competitor pricing, it seems unlikely that this explains the reason for fundraiser discounts.
industry and the data. We also describe our measures of price discrimination and competition.
The results are discussed in Section 3, while Section 4 concludes.
Mailing Lists

Industry Capsule: The Mailing List Industry
For over eighty years, businesses have been compiling and trading lists of customers, forming the core of an ever-expanding direct marketing industry. 8 Marketers purchase these lists in order to contact potential customers by mail with information, advertisements, special offers etc. regarding their products and services. In 1996, the last date for which the authors have been able to find such data, the mailing list industry had sales of roughly $1.7 billion and over 31 billion names were exchanged (Borzekowski 1999) . Despite the importance of the direct mail industry, relatively little academic research has been conducted on the industry. Two important exceptions are Bult and Wansbeek (1995) , who demonstrate how to optimally target a direct mail campaign, and Steenburgh, Ainslie and Engebretson (2003) , who discuss statistical issues with direct mail data.
List owners are represented by list managers who handle the sales and marketing of the owner's list. In 1997 there were 150 such managers who advised owners of the catalog lists. Most of these managed a relatively small number of lists -only 25 managed more than 10 lists. List managers generally receive a 10% commission, and work with the list owners to set prices and decide about the selects to be offered. As a result, we treat the decision to price discriminate as a profit-maximizing decision by well informed agents: even small list owners who rent their lists solely for some extra income will price strategically with the help of the list manager.
List owners can price discriminate in a number of ways. Second-degree price discrimination is implemented through the use of "Selects," or subsets of the list. For example, if a mailing list offers a multi-buyer select then the marketer can choose either to rent names belonging to the base list, or to pay a premium and rent only names of consumers who made multiple purchases from the catalog that generated the mailing list. The most common forms of selects that we study 8 See Burnett (1988) for history and details of the list industry.
include multi-buyer selects, gender selects, dollar selects, recency selects and inquirers only selects. 9
Recency selects are based upon the timing of the last purchase that the rented name made from the underlying catalog, while the inquirers only selects provide names of people who have asked for a catalog but never made a purchase. Because the timing of recency selects vary across the different lists, we created a tag of "Vintage Names Available" which we applied to all catalogs that offered names of consumers who had last made a purchase from their catalog more than 24 months prior.
While the decision to offer vintage names is clearly a type of recency select, we include the vintage variable to set a uniform standard of quality degradation across the lists.
List owners that offer dollar selects or recency selects also have to decide how many choices to offer. For instance, list owners can offer names of consumers who bought over $75 worth of items from the catalog at a premium from the price for names off the base list. The same manager could instead choose to offer two different dollar select options: names of those who bought over $50 worth of items at a low premium, or names of those who bought over $100 worth of items at a high premium. 10 Recency selects work very similarly. For example, a list with two recency selects might offer the names of consumers who made a purchase from the catalog within the last six months at one price, and the names of consumers who made a purchase between 6-12 months prior at a lower price.
List owners can also engage in third-degree price discrimination. The most common form of third degree price discrimination involves offering a discount to fundraisers or not-for-profits. 47% of catalog lists offer this type of discount. These fundraiser discounts can be substantial, but the fundraiser rate often involves the additional perk of not having to pay any additional premium for any requested selects. The other type of third degree price discrimination we examine is whether the mailing list owners charge a premium to marketers from businesses that compete directly against the underlying catalog. 9% of lists have such a surcharge.
When a marketer rents a list from a list owner, the list owner sends the names directly to a third party printshop/mailing house that processes the mailing. If the mailer wishes to send out a 9 Almost all lists offer geographic selects based upon the consumer's state or zip code. Since this information is part of the address itself, these selects can be offered with no additional investment by the list owner. Because they are so widely offered, we do not include these in our analyses.
10 Of course, one of the cutoffs for the two groups could be the same as the cutoff for the one group.
second mailing to the same consumers then they must pay for the access to the mailing list twice.
The use of the third party is one way to ensure that the mailers are not able to resell the mailing list. More importantly, list owners put in a few fake addresses, or "seeds," so they can confirm that their lists are being used only once and that mailings only include materials that the parties have agreed to. Preventing the resale of the access to the lists is what makes price discrimination possible.
The mailing list industry was not as technologically advanced in 1997 as some readers might anticipate. While the technology had advanced beyond the stage of storing data on physical cards, the 1997 technology primarily used magnetic tape to transfer data between the parties. Data files maintained by the list manager were often extracts of data used for the catalogs operations. To offer selects, these extracts needed to include the extra fields on which to separate the data. Thus, if a firm wanted to offer a gender select then the firm had to invest in extracting gender data from its main files or in other technologies that could be used to classify the list's names. To offer very recent names the firm had to invest in technology to make rapid updating easy and efficient.
The main point is that, counter to our intuition today, choosing to price discriminate did involve significant investments. 11 By 2002 these fixed costs had decreased, although the industry was still not near the forefront of technology.
Lastly we note that, when purchasing names from a list owner, the mailer is charged for any additional costs besides the costs of the names themselves. For example, this includes a fee for any media, such as magnetic tape, on which the names are delivered. As a result, the mailing lists are truly a zero marginal-cost product.
Data
This paper focuses on catalog-based response lists, which include the names of people who have either ordered from, or in some cases inquired about, a mail-order catalog. One reason we choose to study this industry is that this market is a byproduct of the list owner's primary business, namely selling merchandise through catalogs. That is, firms are not establishing new mail order catalogs with the primary intent of using the resulting list of consumers to enter a particular segment of the list market. As such, our competition measures should be exogenous to the demand conditions for these mailing lists.
The data for this project consists of the datacards for every catalog-based consumer response list as of June 1997 and May 2002. The sample restrictions imply that the names on each list are consumers (rather than businesses) who have inquired about or purchased from a given catalog.
This data was graciously provided by Marketing Information Network (mIn), a company that supplies this directory to market participants looking to rent a list. Mailers, or their marketing agents, pay for a subscription to the mIn directory service and are then able to search the database for lists to rent. 12
Each datacard includes the catalog name and the quantity of names available (in discrete categories) along with the price per thousand names. The datacard also lists the availability, name counts, and prices for all selects. Tables 1a and 1b Table 2 presents the correlations between the different price discrimination variables. In general, the correlations tend to be positive, suggesting that lists that price discriminate tend do so in a number of ways. However, the correlations are generally low, allowing us to treat each pricing decision as a separate test of the link between competition and price discrimination.
Measures of Competition
Our measures of the degree of competition that a list faces are derived from the 47 different categories into which the lists are classified. 13 mIn classifies these lists based upon descriptions provided by the list managers. Most of the lists are classified into one or two categories (see Figure   1 ). Indeed, a careful inspection of the data suggests that cases where the lists are classified in multiple categories are legitimate.
Using this classification, our basic approach to calculating competition measures is to add the number of lists that are classified in the same categories as the given list. However, this approach is complicated by the fact that lists often only partial overlap in their industry classifications. In these cases, we use measures where lists that partially overlap in their classifications count as providing some competition, but less than those lists that have exact matches. Note that this is justified not only in terms of the underlying characteristics of the list, but also in the institutional way that many of the marketers used to decide which mailing list to purchase: Using the mIn software, mailers would input industry codes and then choose lists from the results of those queries.
We use three different measures of competition in order to ensure that that the exact way that we calculate our competition measure is not driving our results. All three measures are based on the same principle: lists that have no overlapping classification codes are given a competitor weight of zero, lists that have exactly the same classification codes are given a weight of one, and lists with partial overlap are given a weight between zero and one. The variation in our three competition measures lies in how they calculate the weight for partially-overlapping lists. 14 To calculate the measures, we first create a vector of ones and zeros to indicate whether a particular list is classified as being in each industry. Our main competition measure is then constructed by calculating the cosine of the angle formed between this vector and a similar vector for each other list and then summing over all lists:
We also examine whether we get similar results when we use two other measures of competition;
CompMatch and CompAve. These are calculated as:
Number of codes listed by both i and j Number of codes listed by i or j (2)
Number of codes listed by both i and j Number of codes listed by list i
CompMatch has the advantage of being symmetric and utilizing the information of non-matching codes from both lists. CompAve is more awkward because it is asymmetric and because it throws away some information about the degree of proximity of lists. However, it is the average number of competitors that will appear in any query that would include the featured list, so it has some intuitive appeal. The summary statistics for these competition variables appears in Table 1a and Table 1b . A histogram of CompCos appears in Figure 2 to give the reader a broader understanding of the distribution of competition. Table 3 presents the correlations between these different measures. The correlations between these measures are high, largely because of the number of lists that are classified in only one or two industries.
A shortcoming of these competition measures, and of our data, is that we have no way to control for the degree of heterogeneity among the lists within a particular code. Unfortunately, there is no information in our data that allows us to derive a measure of competition that can control for this differentiation. However, CompCos and the other competition measures attempt to capture the information we have about how closely the different lists within a particular code compete by accounting for the degree to which the lists classify themselves in the same way. One consequence of not being able to fully capture product differentiation is that our measures of competition appear to be too high. Our assumption is that these measures are correlated enough, or even proportional, to the "true" amount of competition, as could be derived from many models of product differentiation. 15
Finally, all of the results presented in this paper focus on the impact of the natural log of competition. We focus on the log of competition because, consistent with many theories of competition, we expect that the impact of each marginal competitor becomes smaller as the total number of competitors increases. That is, we expect that the differences between having 10 vs. 20 competitors is substantially larger than the difference between having 130 vs. 140 competitors. We have also confirmed that this functional form is reasonable by using other flexible forms, such as including linear and squared terms, which give similar curvature.
Other Variables
In addition to the competition measure, the estimation controls for the size of each mailing list.
There are two reasons we include the size of the list in the regression. First, smaller lists may find it harder to recover any fixed costs that are necessary to engage in price discrimination because their revenues will generally be lower. Secondly, there is an inherent tradeoff when offering selects:
While offering a select can increase the total number of customers that rent the list and increase the price per name, some direct mailers who choose a select may have chosen to rent the entire base list 15 These models include those of global product differentiation and those of local product differentiation. For example, under the multinomial logit model (highly global), the market share of N identical firms converges to 1/N when N is large. The distance to the closest competitor on a Salop circle (highly local) with N equidistant firms is 1/N. In both cases, N gives a measure of the level of competition.
if the select were not available. Generally, prices observed in the data dictate that revenues from selling an entire list are greater than revenues from selling an entire select. Smaller lists will find that the probability of selling their full list are higher than they are for larger lists, where orders are constrained by the size of the marketer's budget or campaign. For both of these reasons, we hypothesize that price discrimination will increase with list size.
The focus of this study is on the relationship between market structure and the incentives to price discriminate. To control for the possibility that the decision to price discriminate depends on the size of demand for a mailing list instead of the the number of competitors, the empirical specifications include measures of market size. We do not observe direct quantity data, nor do we know how many mailers may be interested in a given list. Instead we proxy market size with the average total sales in the industries with the NAICS codes that best match the mIn categories.
These data are collected from the Economic Census. When mailing lists classify themselves in multiple industries, we average over all of the mIn categories for which we were able to match NAICS codes. Because the industry size information is missing for some observations, the number of observations used in the estimation is reduced from 1,209 (1,405) to 1,094 (1,268) in 1997 (2002) .
As a robustness check, the number of establishments or employees in the industry (using the same NAICS match) are also used in the alternate specifications. Summary statistics for these variables are in Tables 1a and 1b. Finally, mIn datacards include a gender breakdown of the base list. We include variables derived from the gender distribution in the probit estimates for gender select availability as a control variable. In particular, we include the fraction of names that are female, the absolute deviation of this value from .5, and the absolute deviation from .5 squared. We include the deviation of the gender distribution to account for the possibility that demand for gender selects differs if the list is gender balanced compared to demand if the list consists mostly of men or mostly of women.
For example, a list comprised almost exclusively of female names may be less likely to offer gender selects since the resulting list will differ little from the base list. We include the square of this term to allow that this relationship may not be linear, and we include the fraction of names that are female in case this relationship is asymmetric in gender.
Our findings broadly demonstrate that mailing list owners in more competitive industries are more likely to price discriminate. We find that this is true for both second-and third-degree price discrimination. Further, among those mailing lists that choose to implement second-degree price discrimination, those in more competitive markets tend to offer menus with more options than those in less competitive markets.
Second-Degree Price Discrimination
We estimate the choice of whether to use each of the different types of price discrimination strategies (selects) as separate probit regressions. We also run two OLS regressions where the dependent variables are the number of dollar selects and recency selects offered. Table 4a presents results   from 1997, while Table 4b The consistency of the positive, statistically significant coefficients on competition demonstrates that markets with high levels of competition exhibit greater degrees of second-degree price discrimination. The first several columns -those for gender selects, dollar selects, recency selects and multi-buyer selects -are all easily interpreted as quality discrimination or mixed bundling. 17 The next two columns, those for vintage names and inquirers, are examples of quality degradationdeliberately offering a degraded quality product in order to siphon off the low valuation buyers. In this case, the results are mixed -competition is positively correlated with offering vintage names, but not with offering names of inquirers.
To gauge the approximate magnitude of the effects, the first line of each panel in Table 5 reports the increase in the probability of price discriminating that would be associated with moving from 16 Note that estimating a regression where the number of types of price discrimination is the dependent variable, or jointly estimating the probits as a mulitvariate system, yields similar results.
17 As noted in the introduction, another interpretation of these results is that firms have expanded product lines in more competitive markets. the 10th percentile of the competition measure to the 90th percentile, holding the other variables fixed at their respective means. These numbers are given merely as descriptive statistics rather than as predictive relationships, since our estimates can only be used to describe the relationships inherent in the data and not to predict out-of-sample relationships. The largest effect is for dollar selects, where the increase in competition is associated with a 26% (32%) increase in the probability of price discriminating in 1997 (2002) . In the data, roughly 40% of lists offer this select, indicating that competition seems to have a substantial effect. Similarly, moving between these two levels of competition is associated with an 16% increase in the probability of offering vintage names, compared to the 36% of lists that offer the select in 1997. The magnitudes of the effects for gender, recency, and multi-buyer selects are smaller, although the 7.2% change in probability associated with the multi-buyer select may seem more significant given that only 16% of all lists offer a multi-buyer select.
List owners offering dollar and recency selects also need to decide how many different dollar amounts or time horizon cutoffs they should offer. Thus, in addition to running probit regressions on whether mailing list owners offer these selects, we also sum the number of dollar selects or recency selects offered among those list owners who price discriminate and regress these counts on our competition measure. The results of these regressions are reported in columns 7 and 8 of Tables 4a and 4b . Here, too, the coefficients on competition are positive and significant, indicating that greater competition is correlated with a greater partition of the product space. 18 The two columns for counts in Table 5 show the difference in the expected number of dollar and recency selects offered at the 10th and 90th percentiles of competition, evaluating all other variables at their respective means. The change of roughly .35 dollar select counts represents an increase of 12.5% relative to the mean of roughly 2.8 in the sample. The results for recency are quite similar.
The results also show that owners of large mailing lists are more likely to price discriminate than owners of small mailing lists. To see this note that, except in the case of inquirers, lists with over 50,000 names on them are always statistically more likely to price discriminate than those lists with less than 50,000 names. It is also true that lists with over 100,000 names are more likely 18 Regressions of the number of different dollar or recency selects including observations where no such selects are offered yield similar results.
to price discriminate than lists with between 50,000 and 100,000 names, although the statistical significance and uniformity of this result is smaller. However, once lists are large enough -perhaps 200,000 names -it appears that the size of the list is no longer much of a factor in the decision to price discriminate. There is also evidence that larger lists offer menus with more choices to consumers. These results are consistent with the hypotheses advanced in Section 2.4 -that owners of small lists have a harder time recovering fixed costs of price discrimination, and that small lists may forgo selling their full list by offering selects.
Third-degree Price Discrimination
We examine the link between competition and third-degree price discrimination by considering two types of third-degree price discrimination observed in the data: fundraiser rates and competitor rates. As was the case for second-degree price discrimination, probit regressions reveal that greater competition is associated with a greater propensity to price discriminate, although the effect is stronger for the fundraising channel. The changes in the probability of offering a fundraiser rate corresponding to the difference between the 90th and 10th percentiles of the competition measures is 33% (29%) in 1997 (2002) . This probability is only 4.2% (6.0%) for charging competitor rates, although only 9% (13%) of all lists have a competitor surcharge in 1997 (2002).
We also still find that larger lists are more likely to third degree price discriminate than smaller lists. Table 5 demonstrates that our results are robust to the precise specification that we use. As described above, this table reports the descriptive (not causal) differences in probabilities of price discriminating associated with the 90th percentile of competition compared to those associated with the 10th percentile.
Alternate Specifications
The first line in Table 5 reports this statistic for the estimated models reported in Table 4a . The next two lines show that the results are generally robust to the way that we measure competition.
If we construct the competition measures using either CompMatch or CompAve, we see that, in general, the results are similar in magnitude and significance to the CompCos results.
In the histograms of our competition measure presented in Figure 2 , there is a spike in competition at the high end of the spectrum, which is due to the presence of many lists in the apparel industry. A skeptical reader might suspect that our results are mostly driven by the probability that mailing lists in the apparel industry choose to price discriminate. The fourth line in Table   5 reports results from a model that includes an indicator variable for whether the list is in the apparel industry. We find that the results are generally of a similar magnitude and significance, even controlling for this effect.
The 5th and 6th lines of Table 5 consider how our results would change if we measured market size differently. We find that including either the number of employees or firms in the industry instead of using the dollar amount of value added associated with the industry yields estimates that are positive, and generally of similar magnitude as in our base model. Table 5 presents the way that our results would change if we included fixed effects for the different list managers. One might hypothesize that the results presented above are the result of the fact that a few large managers who happen to be in more competitive industries tend to be more likely to price discriminate. One response would be to note that this would not invalidate the robustness of our results. It is possible that those lists in very competitive industries choose to go to large, sophisticated managers in order to compete more effectively. In spite of this argument, we include indicator variables for each of the managers 19 and find that for most of the cases competition still increases the probability that a mailing list owner will price discriminate by a similar amount as we found when we did not include these manager dummies. This means that competition is associated with greater price discrimination even within the set of lists managed by the same manager. The fact that most of these effects are still statistically significant even when such a large number of additional regressors are added to the probits/regressions indicates the strength of our results.
The final line in
The second panel of Table 5 reports the results from the 2002 data. Taken together, along with the fairly high levels of entry and exit, the two panels of Table 5 demonstrate the robustness of our results to the precise specification of the estimated model.
Synthesis
The uniformity with which we find a positive relationship between competition and price discrimination complements the results of those papers that have either looked at other measures of price discrimination -such as the curvature of the price schedule or the degree of price dispersion present in a market -or at other forms of price discrimination. Despite the theoretical ambiguity in the relationship between competition and price discrimination, the empirical literature demonstrates a consistent, positive relationship.
Thus, it appears that the empirical literature is revealing that the assumptions necessary for competition to lead to increased price discrimination are more valid than the assumptions needed to support the opposite (or a neutral) relationship. We discuss, at an intuitive level, two closely related reasons for a positive relationship and note that the conditions that are necessary for them to apply hold in a wide variety of industries.
The first reason why competition can lead to increased price discrimination is that competition can trigger a prisoner's dilemma where each list pays the sunk costs required for price discrimination, but where all lists would be better off if no lists price discriminated. 20 Such a situation could arise if consumers obtained similar utilities from each of the products offered by a given firm. 21 In this case, a firm without much competition has low incentives to pay the costs of offering more choices to consumers since any new products simply cannibalize existing sales. However, when there is more competition, firms may find that that they are better off offering more menu choices regardless of their competitor's menu size. If their competitors offer fewer choices then they can steal consumers who prefer one of the additional options. If their competitors offer larger menus then the firm needs to offer additional menu choices or risk losing customers.
20 Such a prisoner's dilemma is at the heart of models by Corts (1989) and Shaffer and Zhang (1995) . In both models, the price discrimination equilibrium exhibits such intense price competition that firms have an incentive to seek strategic commitment mechanisms not to price discriminate.
21 While the example in this paragraph uses the language of second-degree price discrimination, similar logic applies for third-degree price discrimination. Instead of offering more menu choices, the firm would target prices for more groups of customers. degree price discrimination when the costs of offering consumers more choices is not too expensive; if the costs of offering consumers more options are high then firms will offer fewer choices as competition increases because the dilution of market share makes it too hard to recover the fixed costs. Thus, one possible reason why the empirical literature finds that price discrimination is more prevalent in more competitive markets is that the costs of offering additional choices may generally be low enough. This seems plausible in the mailing list industry. 22
The second reason for a positive relationship between competition and price discrimination is that competition can increase the dispersion of willingness-to-pay that any particular firm faces.
This can occur when there is heterogeneity in the degree to which consumers care about cross-firm product differentiation. Imagine that some consumers are quite sensitive to cross-firm product differentiation, and thus hesitant to consume from anyone except their ideal firm, while other consumers are relatively indifferent to the product differentiation. When there is limited competition, both types of consumers will generally buy from the incumbent firm, leaving the incumbent firm with little incentive to price discriminate unless the consumers' outside options are somehow correlated with the consumers' sensitivity to product differentiation. 23 However, when the level of competition increases, firms then have incentives to charge high prices to those consumers who have strong preferences for their product, but to charge low prices to consumers who are not sensitive to product differentiation and therefore treat the firms' goods as undifferentiated commodities. This heterogeneity in sensitivity to product differentiation is likely to be a factor in the mailing list industry. For example, it is likely that the marketers who gain the most value from a multibuyer select are those marketers who are promoting products that are similar to those offered in 22 For third-degree price discrimination, Chen et al. (2001) note that the increased price discrimination induced by competition can be profit enhancing if targeting is not very precise, and Besanko et al. (2003) note that models with both vertical and horizontal product differentiation are likely to predict that price discrimination leads to increased profits for both firms. Neither paper does a direct comparison with the incentives to price discriminate under a monopoly. 23 The value of consumers' outside options is independent of their sensitivity to product differentiation in Rochet and Stole (2002) ,while it is correlated with consumers' sensitivity to product differentiation in Stole (1995) . the catalog from which the mailing list was derived. These marketers are also the marketers who are most sensitive to product differentiation: The value they obtain from purchasing names from a list derived from a catalog selling very similar products compared to a list derived from a more distant product is high, while those marketers who are selling products that are only somewhat related to the underlying product do not care as strongly which list they purchase and are unlikely to pay for the multi-buyer select. This logic may also apply to recency selects to the extent that people's purchasing patterns may change more quickly than their underlying interests and that it may be possible to target customers with specific interests through a broader set of lists than one could use to target purchasing patterns. 24 In the cases of third-degree price discrimination, it seems likely that fundraisers probably see the various mailing lists as relative commodities, while marketers care about the catalog from which the mailing list was derived. Marketers representing direct competitors are the most sensitive to the product differentiation between lists.
Finally, we note that there are reasons to believe that this price discrimination based on heterogeneity in customer willingness to switch between companies holds for many of the industries that have been studied by others. In the cell phone industry, this theory would suggest that greater competition leads to relatively greater discounts being given to high volume consumers, who have the most money at stake when considering which cell phone company to patronize. In the airline industry, business consumers who buy unrestricted fares generally have the lowest willingness to take another airline due to their desire for direct flights at their optimal time and/or from benefits of a rewards program. In the newspaper industry, the lower subscription rate for consumers in geographic areas that are better covered by another paper picks off those consumers who do not care as much about the locality of their paper. Finally, it seems possible that the merchants who buy the large yellow pages advertisements are the ones most likely to reallocate their advertising strategy (or size) in the face of competition, given the size of their expenditures.
Conclusion
The theoretical ambiguity as to whether more-intense competition should lead to more or less price discrimination leaves the net impact as an empirical question. The mailing list industry is an ideal industry to use to study this question because mailing lists are zero marginal-cost goods, meaning that differences in prices must be the result of demand, not cost. Rather than examining the curvature of the price schedule, we study the link between competition and the probability that firms will implement second-degree and/or third-degree price discrimination. Our main result is that greater competition is associated with more second-and third-degree price discrimination.
Further, we find that firms implementing second-degree price discrimination in more competitive industries offer consumers menus with more choices.
There are at least two reasons why competition might generally lead to increased price discrimination. First, the increased probability of losing customers to competitors may trigger a prisoner's dilemma where firms pay the sunk costs required for price discrimination. Second, increased competition can lead firms to price discriminate in order to extract surplus from those consumers who care a lot about cross-firm product differentiation while retaining those consumers who view products from different firms as close substitutes. 
